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1. eau u 3a1a4u AUCHUIUIMHBI (MOLYJIAA):

HucuunnuHa «BbICOKOPE3UCTUBHBIE MaTepualibl» H3ydaeT (PU3MYECKHE CBOMCTBA
MaTepuaioB, 00IaJaI0NINX BEICOKUM 3JIEKTPUIECKUM CONPOTUBICHUEM.

B muciuiuiiHE paccMaTpUBarOTCS MEXAHU3MBI  JJIEKTPOHHOM W HOHHOM
MIPOBOAMMOCTH JAMDJIEKTPUUYECKUX MaTepuaynoB. HM3y4aroTcs OCHOBHBIE METOJbI
VMMIIETAHCHOMN M IUDJIEKTPUYECKOM CIIEKTPOCKONIMK Marepuanos. Llens npenonaBanus
JUCLMIUIMHBL COCTOUT B TOM, 4YTOOBI COCTaBUTh IHPEACTABICHUE O CBOWCTBAaX
BBICOKOPE3HCTHUBHBIX MaTE€PHUAJIOB U O3HAKOMHUTH CTYJIEHTOB C NPUMEHEHUSMH 3TUX
MaTepuaoB.

3aja4amMy TUCUMIUIMHBI SBIISIOTCS CIEAYIOIINE:

1) PasButue MbIIUIEHHS CTYAEHTOB, (OPMUPOBAHHUE Yy HHUX YMEHUH
CaMOCTOSITEJIbHO MPUOOpETaTh M NPUMEHATh 3HAHUS, HaOmoAarb U OObBACHATH
(bu3nYecKue SIBICHNUS,

2) Hcnonb3oBaHHME pe3yibTaTbl OCBOEHHS JUCUMIUIMHBL i1 BbIOOpa
IIOJIyTIPOBOJHUKOBBIX YCTPOUCTB JUJISl IPAKTUYECKUX IPUMEHEHUM;

3) Pa3BuTue HaBBIKOB J€1aTh HaydYHO-0OOCHOBAHHBIE BBIBOJBI MO pE3yjbraTaM
TEOPETHUUECKUX U DKCIIEPUMEHTAJIBHBIX HCCIIEI0BAHN;

4) Pa3BuBaTh CHOCOOHOCTM BBIOMpPAaTb METOABI U CPEICTBA PELICHUS

MMPAaKTHUYCCKUX 3aj1aq.

2. Mecro nucuuninnabl B cTpykrype OITIOIL:

JlucuumuinHa BXOAUT B JUCHUIUIMHBI IO BEIOOPY BapUaTUBHOM 4acTH OCHOBHOM
00pa3oBaTeIbHOM MpOorpaMMBbl 0 HampasieHuto noArotorku 11.03.04 «DnekTpoHuka
U HaHODJICKTPOHWKA», TporpamMmbl OakamaBpuara «Marepuaibl M KOMIIOHEHTHI
TBEPAOTEIbHON ANeKTpoHUKW». Kypc mnpeamonaraer Hajauuhe Yy CTYIAEHTOB
MEPBUYHBIX 3HAHUHN B 00J1aCTH (PU3UKH, XUMUHU, CTIEKTPOCKOTTUH TTOIYIIPOBOTHUKOB H
IUAJIEKTpUKOB. JlucumiuiimHa cBa3aHa ¢ Kypcamu JluarHocrtuka cocraBa
NOJYMPOBOJAHUKOB M TOJIYIPOBOAHUKOBBIX  CTPYKTYp, BBICOKOpE3UCTHBHBIE

Marepuainel, MeTonbl HUCCIEAOBaHUS MAaTEpUaoB M CTPYKTYP DJIEKTPOHUKH,



JlnarnocTuka nojaynpoBOJHUKOBBIX CTPYKTYD.

OO6m1ast Tpy10€MKOCTh JUCHUIUIMHBI COCTABIISIET ABE 3aYETHBIX CTMHUIIBI.

3. TpeOGoBaHusA K pe3yJbTaTaM 0CBOCHMS JUCHUILINHBI (MOLYJIs1):

[Iponiecc wm3ydeHws AUCHUIUIMHBI (MOMYJs) HampaBlieH Ha (GOPMUPOBAHHE
CJIETYIOITNX KOMIIETSHIINI: CIIOCOOHOCTh MPEACTABIATh aICKBAaTHYIO COBPEMEHHOMY
YPOBHIO 3HAHWN HAyYHYIO KapTHUHY MHpa Ha OCHOBE 3HAHHUS OCHOBHBIX MOJIOKEHUH,
3aKOHOB M METOJOB €CTeCTBeHHbIX HayK U maremaTuku (OIIK-1); u roTtoBHOCTH
BBITIOJIHATh PACUYET U MPOEKTUPOBAHUE IJIEKTPOHHBIX MPUOOPOB, CXEM M YCTPOUCTB
paznMYHOrOo (PyHKIMOHAIBLHOTO HA3HAYEHHUS B COOTBETCTBUU C TEXHUYECKUM
3a/IaHUEM C KCTIOJIB30BAHUEM CPEACTB aBpromaru3anuu npoekrtupoBanus (11K-5).

B pesynbrarte u3yueHus TUCUUIIIMHBI CTYACHT JTOJKEH:

3namp: TEOpPETUYECKHE OCHOBBI YCTPOWCTBA W  MPUHIUIBI  PalOTHI
(GOTONPUEMHBIX W U3JIYYAIOIIMX YCTPOWCTB Ha OCHOBE MOJYNPOBOJIHUKOBBIX
CTPYKTYD,

Ymems: moHMMaTh, Wu3MAraTh W KPUTUYECKH aAHAJIU3UPOBATH 0a30BYIO
uHbopMalMio, JellaTh  HAay4HO-OOOCHOBAaHHBIE  BBIBOJBI IO  pe3yjibTraram
TEOPETUYECKUX U SKCHEPUMEHTAJIbHBIX HCCIEAOBAHUM, HCIOJb30BaTh MOJTYYEHHbIC
3HAHMS U1 BBIOOpA THIA YCTPOMCTBA /IS PEIICHHS] KOHKPETHOM 3a/1auu;

Bnaoems: wmetogamu 00pabOTKM UM aHajdu3a OAKCHEPUMEHTAIBHOW U
TeopeTHueckor  uHpoOpmMaru, NOpueMaMu W TNPAKTUYCCKUMH  HABBIKAMU
UCIIONIb30BaHMST (POTONPUEMHBIX W M3IYYalOIIUX YCTPOUCTB ISl MPAKTHUYECKUX

3ajad4.



4. O0beM TUCHUILVIMHBI (MOYJIS1) M BUABI YUeOHOH padoThI (pa3aessieTcs no

¢hopmam oOyuenus)

Buj yueOHoii padoThl Bcero KYPChbI
4acoB /
3a4eTHBIX
eTMHHUI]

3 4
AynuMTOpHBIe 3aHATHA (BCEro) 80 80
B tom uncne: - - -
Jlexkniun 22 22
[Tpaktuueckue 3anstus (113) 22 22
Cemunapsi (C)
JlaGoparopusie paboTs! (JIP)
KCP 36 36
CamocrosiTesqibHasi pabora (Bcero) 28 28
B tom uncne: - - -
Jomataue keric-3amauu 14 14
JloMaliHue pa3HOYpPOBHEBBIE 3a1a4 14 14
Bun npomexxyTouHO# arTecTanuu (3a4eT, SK3aMeH) 9K3aMEH JK3aMeH
KonrakTHas pabdora (Bcero) 44 44
OO6m1as TpyI0eMKOCTh JacEl 108 108

3aUueTHBIE €QUHUIEI | 3 3

5. Conepskanue TUCUMILIMHBI (MOZYJI51)

5.1. Copepxanue pa3aesoB 4 TeM IMCHUILUIMHBI (MoayJis1). Bece pa3aennl u

TeMbl HyMepPYIOTCH.

Tema 1. BBenenve B TUCLUILINHY.

DNEeKTPONPOBOTHOCTh MaTepUajoB (AJIEKTPOHHASI MPOBOJUMOCTH, HOHHAs
MPOBOJIUMOCTh,  JIUAJIEKTPUYECKAss MPOHUIAEMOCTh). YPOBHU MPOBOAUMOCTHU
MaTepuasioB (IUANIEKTPUKH, MOTYNPOBOAHUKU, TBEPIBIE SIEKTPOJIUTHI, METAJIbI).
N3mepenus npoBOAMMOCTH Ha MOCTOSSHHOM U TEepeMeHHOM Toke. llonBukKHOCTH
MOHOB. TBEpbIE ANEKTPOJIUTHI.

Tema 2. MexaHU3MBbI JIEKTPOIPOBOAHOCTH TUAIEKTPUKOB

3J’ICKTpOHHaH QJICKTPOIIPOBOAHOCTD, HOHHAaA QJICKTPOIMPOBOAHOCTDH



IOUBJIEKTPUKOB, 4YacTOTHAs 3aBUCUMOCTh mnpoBoaumoctu. IIpoBonumocts CdF,.
DHepreTuuecKue 30Hbl KPUCTAIUIOB €O CTPYKTypou ¢uroopura. [IpoBogumocts LaF;.
Hedextsr o llortkn m mo Ppenkento. YacToTHash 3aBHCHMOCTH MPOBOJIUMOCTH.
TemneparypHast 3aBUCUMOCTb IIPOBOAMMOCTH TUIIEKTPUKOB.

Tema 3. IMnienaHcHast CIEKTPOCKOMUS

OcHoBHble KoHUenuuu Merona. IIpoueccsl mpoBogumocTd. DyHKUMM H
IIPEICTABICHNs UMMHUTAHCA. AKTUBHAs, PEAKTUBHAS U KOMIUIEKCHAs IIPOBOAMMOCTb.
Cnektp wummuTanca (romorpadgpl HUMIENaHCA). DKBUBAJICHTHBIE 3JICKTPUUECKHE
cxembl (R, C, mpocreiimue napasienbHbie 1ienu). Criektp umnenanca LaF3-Eu.
OKCHEpUMEHTAIBHOE ~ OCHAUIeHUE MeToaa. MeToasl HW3MEpEeHHH HMMMTAHCa.
N3mepurens ummutanca E7-20. CtpykrypHas cxema. [Ipumep nsmepenuid.

Tema 4. Teopus TUANEKTPUUECKUX TTOTEPH

[Torepn kak (Qu3MYECKUd U TEXHUUYECKHHM MapaMeTp AUAIEKTPUKOB. TaHTeHC
yola JHA2JIEKTPUYECKUX MOTepb. KOMIUIEKCHAs IUAIEKTpUYecKas NPOHULAEMOCTb.
[lorepn  2neKTpUYECKOW  BHEPIUH,  OOYCIIOBIEHHBIE  AJIEKTPONPOBOAHOCTHIO
IOUDJIEKTPUKOB.  JIMAnekTpuyeckne MOoTepud INpU  TEIUIOBOM  MOJSIpU3ALUU.
JIM3IIeKTpUYEeCcKUE TIOTEPH MPU YIPYTOM NOJISPU3ALMH.

Tema 5. JIunony B TUDIEKTPUYECKUX KPUCTAIIIAX.

Bo3HMKHOBEHHE TUIIOJIBHBIX LIEHTPOB B KpUCTaJUIaX ¢ npumecsmu. IIposeienue
JUIOJBHBIX LEHTPOB B CIIEKTPAaX MMMMTAHCA, JUNICKTPUYECKUX IOTEPh, MOHHBIX
TOKOB TEPMOJAENOISAPU3ALNN, ONTUYECKUX CIIEKTpax. Mwurpauuss MU arperanus

AUIIOJBbHBIX HEHTPOB.

5.2. Pa3znenbl AUCHUILIMHBI U MEKINCHUIIMHAPHDBIC CBA3H C

o0ecrieynBaeMbIMHU (MOCTEAYOIMMH) TUCHUIITIMHAMU

Ne HaunmenoBanue Ne Ne pa3nenoB v TeM [aHHOU TUCIUTUIMHBI, HEOOXOTUMBIX
/| obecrieunBaeMbIX JUTSI U3y4EHUS 00€CTIeYrMBAEMBIX (TIOCIIEYIONTNX ) TACIUTIIIAH
(mocneayronmx ) (BmCBIBaIOTCS Pa3pabOTUYUKOM)
JHUCIUATUINH
1. | Ilpumenenue marepuanoB u | Tema 1
KOMIIOHEHTOB JJIS1 CO3IaHUS




YCTPOMCTB
2. | MeTonp! UcclieIoBaHU Tema 1 Tema 2 Tema 3 Tema4 | Tema 5
MaTepHualioB U CTPYKTYP
AIIEKTPOHUKHU
3 Jlmarnoctuka cocraBra Tema 1 Tewma 2 Tema 4
MOJTYTIPOBOAHUKOB U
JTNDIIEKTPUKOB
5.3. Pa3nesibl M TeMbl JUCUMIIIIMH (MOXYJIeH) U BUAbI 3aHATHH
Ne /it HaumenoBanue TeMbl Buipl 3aHTHI B yacax
Jlek. Hpaxr, Cemun Jlab. CPC | Bcero
3aH. 3aH.
1. BBenenue B IMCHUIUIUHY 2 2 4 8
2. Mexanu3mbl
AIEKTPOIIPOBOTHOCTH 4 4 6 14
JTUDIIEKTPUKOB
3. Nmmenancuas
5 5 6 16
CHEKTPOCKOMHS
4. Teopust
JTUAJICKTPUUECKUX 6 6 6 18
oTeph
5. Junonu B
JIARJIEKTPUYECKHUX 5 5 6 16
KpUCTaJJIaX.
6. IlepeyeHb CeMMHAPCKUX, MPAKTHYECKHUX 3AHATHI M J1a00OPATOPHBIX
paodor
Ne Ne paznena u HaumeHnoBanue cemuHapos, Tpynoe OueHouHbIe dopmupye
n/m TEMBI MPAKTHYECKHUX U JIaODOpaTOpHBIX MKOCTb cpeacTBa MBbIE
JUCLIUTUTUHBI pabor (dachr) KOMITETEHI]
(Momysst) 7051
1 2 3 4 5 6
1. | Temal Enunuier namMepennst npoBOJUMOCTH, 2 [Ipaktnueckas | OIIK-1,
COIIPOTHUBIIECHUSI, TUAII. pabora [IK-5
MpOHUIIaeMOoCTH, MoAyIs. CBs3b
30HHOM CXEMBI U TPOBOAUMOCTH
MaTepHuaoB.
2. | Tema?2 Mertoas! ¥ IprOOPHI 1151 K3MEPEHHA 4 IIpaktnueckas | OIIK-1,
CTallMOHAPHOUN POBOJUMOCTH paborta I1K-5
MaTepuaioB
3. | Tema3 [TpuGops! 1 METOABI U3MEPEHUS 5 IIpaktnueckas | OIIK-1,
MMMHTAHCA. paborta I1K-5




Tema 4 N3mepenne TUaNeKTpUIEeCKUX OTEPb. 6 IIpaktnueckas | OIIK-1,
TemneparypHas u yacTOTHas paborta I1K-5
3aBHCUMOCTH TOTEPb.

Tema 5 Pacder mapameTpoB QUIIOIBHBIX 5 [Ipaktnueckas | OIIK-1,
LIEHTPOB (PHEPrusi aKTUBALIHH, pabota [IK-5
YaCTOTHBIN (haKTOP) U3 KPUBBIX
TEMIIEPAaTyYpHOU 3aBUCUMOCTH

6.1. Il.nan camocTOATEIbHON PadOTHI CTYIEHTOB
Ne Tema Bun 3anaHue Pexomennyemas | Kommuec
He/l. CaMOCTOSITEINb JTUTeparypa TBO
HOU pabOTHI 4acoB
1 Tema 1 Kefic-3agaua | I3 OTKPBITBIX HCTOUHUKOB 4
HAWTHU BEJIMYMHBI IPOBOJUMOCTH
TBEPIBIX TN (AUAIEKTPUKOB,
MOJTYTIPOBOAHUKOB, TBEPABIX
ANIEKTPOJINTOB, METAJIIIOB).
KakoBbl 001acTu npMeHeHUs
NIPUBEJCHHBIX MaTepHAJIOB.
2-5 | Tema 2 Jlomaraue Penrenue xoMmiiekTa JOManIHUX 6
3a/1aun 3aja4
6-9 | Tema3 Keiic-3agaua | [TpuGops! 1is usmepenus 6
MMMHTAHCA
10- | Tema 4 Jlomaraue Pemenune kommexra nomamHux | TapeeB b. M. 6
14 3aja4u, Keic- | 3a1a4d o GU3MKe TUIEKTpUKoB. | dusnka
3a/aua TUDIIEKTPUUECKHUX
MaTepuaoB:
VY4e0. nocobue
JU1s By30B. M.:
DHeprousaar,
1982.320 c.
16- | Tema 5 Keiic-3agaua Brnusinue npumecHbIX 6
17 JUTIOJIBHBIX LIEHTPOB HA
JUAJIEKTPUYECKHUE CBOMCTBA
MarepuasoB
6.2. MeTonnueckue yKa3aHusi 10 OPraHU3ALNH CAMOCTOSTEIbHOI padoThl
CTYACHTOB

I[J'IH CaMOCTOSITEIILHOMN pa6OTbI AOCTYIIHO HCCKOJIbBKO BHUIAOB JACATCIBHOCTH.

JlucKyccHsl TpeAnojaraeT BKIIOUWTH OOYYalolIMXCSl B IMPOLECC OOCYXKIACHUS

CIIOPpHOTO

COOCTBEHHYIO

BOIIpOCa,

TOUYKY

poOIEeMbI

3peHusl.

N OLCHHUTH

[Ipu

UX YyMEHHue

CaMOCTOSITEIILHOM IIOATOTOBKE

apryMeHTHUpPOBaTh

CTYJIEHT




CaMOCTOSITEJIbHO, HCIIOJIb3Ysl OTKPBITBIE HMCTOYHUKH, HM3y4aeT WU HIIET PELICHUE
nocTtaBieHHOM mnpobaembl. CaMOCTOATEIbHBIM 1MOAOOP HKCTOYHUKOB SIBIISIETCA
HEOOXOJMMBIM YCJIOBHEM IIpH MOJATOTOBKE K AuMCKyccuu. Bo Bpems 3aHsTHS
POUCXOAUT OOCYKJCHHE TMOATOTOBIECHHBIX BO BpEMs CAMOCTOSTENIBHONW pPadOTHhI
naHHbIX. J[aHHBI BHUJ JEATEIBHOCTH CIOCOOCTBYET PAa3BUTHUIO CIEAYIOLIUX
KOMIIETEHIMI: CHOCOOHOCTh MPEACTABIATH aJ€KBATHYIO COBPEMEHHOMY YpPOBHIO
3HAHUW HAaydyHYI KapTHHY MHUpPA Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHHUH, 3aKOHOB
1 METOJIOB ecTecTBeHHbIX Hayk W MaremaTuku (OIIK-1); u TOTOBHOCTH BBINIOIHSATH
pacyeT U MPOEKTUPOBAHUE AIIEKTPOHHBIX MPUOOPOB, CXEM U YCTPOMCTB Pa3IMYHOTO
(YHKIMOHATBHOTO HAa3HAUYE€HHUS B COOTBETCTBUM C TEXHUYECKUM 3aJlaHUEM C
MCTIOIB30BAHUEM CPEACTB aBromMaTu3anuu npoektupoanus (I1K-5).

Jlomamiaue 3aa4yM, CBSI3aHHBIE C TEMaMM JIEKIMOHHBIX M CEMHHApPCKHUX
3aHATUN, CTIOCOOCTBYIOT JIydllIeMy OCBOCHMIO MaTepuaia. IloaroroBka nomamrHux
3a/lad CHOCOOCTBYET YCIEUIHOMY PEIICHUI0 KOHTPOJIbHBIX PaboOT M OCBOCHHUIO
CJIEYIOIINX KOMIETEHIINI: ClIOCOOHOCTh MPEACTABIATh aIEKBaTHYIO COBPEMEHHOMY
YPOBHIO 3HAaHWK HAy4YHYIO0 KapTMHY MHpa Ha OCHOBE 3HAaHHsI OCHOBHBIX ITOJIOKEHHM,
3aKOHOB W METOJIOB ecTecTBEeHHbIX Hayk W Martemaruku (OIIK-1); u roTtoBHOCTBH
BBITIOJHATH PAacyeT U MPOEKTUPOBAHUE DJICKTPOHHBIX MPUOOPOB, CXEM M yCTPOMCTB
pa3iauMyHOrO0 (DYHKIIMOHAJIBFHOTO HA3HAUYEHUSI B COOTBETCTBUU C TEXHUYECKHUM
3aJIaHUEM C HCIIOJIb30BAaHUEM CPENICTB aBToMaru3aluu npoekrupoBanus (I1K-5).

Keiic-3agaum - npobGnemHoe 3aaHre, B KOTOPOM OOydJaromiemMycsi mpeaiararoT
OCMBICIIUTD pEalIbHYIO npodeccuoHanbHO-OPUEHTUPOBAHHYIO CUTYALUIO,
HEOOXOIMMYIO JUIsl pElIeHHUs] JTaHHOM NpOOJieMbl, HANpaBiIeHbl HAa MPAKTUYECKOE
IIPUMEHEHUE TIOJYyYECHHBIX HA JIEKIMSAX W CEMUHApax 3HAaHWKM M HaBBIKOB. Kelic-
3a/laud TPEACTABISIOT CO0OM YNpOUIEHHBbIE peajbHbIe 3a/layd, C KOTOPHIM MOXKET
CTOJIKHYTBHCSI HCCIIEIOBATENb U WHKEHEP-UCCIIe0BaTeNlb B CBOEH Hay4HOU padoTe.
CryneHram cTaBUTCS KeWc-3a7jada, MPU CaMOCTOSITEIbHOM MOATOTOBKE OHM HAXOAST
BO3MOXKHBIE PELICHUS U Ha CEMHHAPCKOM 3aHSTUU OOCYKIaroTcst ux peueHus. [lo

BO3MOXHOCTH HaxOJUTCA ONTUMAIbHBIN MCTOH  PCUHICHUA. HpI/I IIOATOTOBKE



PEKOMEHIYETCSI UCIIOJIb30BAaHUE OTKPBITHIX MCTOYHMKOB MH(OpPMALMU, B TOM UYUCIE
cetu MutepHer. CaMoCTOATENbHBIN NOAOOP HMCTOYHUKOB SBISETCS HEOOXOAUMBIM
YCIIOBHEM IPH MOCTAHOBKE KeHc-3a1aun. JlaHHBIM BUJ IESITEIBHOCTU CIIOCOOCTBYET
pPa3BUTUIO CIEAYIOUIMX KOMIETEHLUUH: CIOCOOHOCTh NPEACTABIATH aJEKBATHYIO
COBPEMEHHOMY YPOBHIO 3HAHMM HAy4YHYK) KapTMHY MUpa Ha OCHOBE 3HAHMS
OCHOBHBIX IIOJIO)KCHMM, 3aKOHOB M METOIOB €CTECTBEHHBIX HAyK M MAaTE€MaTHUKH
(OIIK-1); M TrOTOBHOCTH BBINOJHATH PACYET M MPOEKTUPOBAHUE AIIEKTPOHHBIX
npuOOpoOB, CXE€M U YCTPOWCTB pa3IUYHOTO (YHKIMOHAJIBHOTO HA3HAUYEHUS B
COOTBETCTBUM C TEXHUYECKUM 3aJaHUEM C MCIIOJIBb30BAHUEM CPEICTB aBTOMAaTU3alUN
npoektupoBanus (I1K-5).

7. IllpuMepHasi TeMaTHKAa KypPCOBBIX padoT (IIPOEKTOB)

1. IIpoBomMMOCTH JUAIEKTPUUECKUX KPUCTALUIOB (Topuaa JIaHTaHA C
JByXBAJICHTHBIMU IIPUMECSIMHU.

2. BuusgHME HOHM3UPYIOUIETO W3Iy4YEHHMsT HAa MPOBOAUMOCTb (PTOPUIHBIX

KpuCTaJlJIOB.
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8. YueOHO-MeTOAMUYEeCcKOE N MH(POPMALIMOHHOE 00ecTeyeHre JUCHUIINHbI

(Momyasi):

a) OCHOBHAs JIuTepaTypa
Crapocenbckuii, B Y. ®u3uka rnomaynpoBoIHUKOBBIX TPHOOPOB
MUKPODJIEKTPOHUKHU [ DNEKTPOHHBIN pecypc] : yuebd. mocoldue At CTy/. By30B,
o0yd. o Hamp. noarotoBku 210100 "DnexTpoHrka u Mmukpoanekrponuka" / B. 1.
Crapocenbckuii. - 9BK. - M. : Opaiit : U/] FOpaiit, 2011. - (OcHOBBI HayK). -
Pexxum noctymna: OU3 "bubnuorex". - Heorpaawy. Jloctyn. ISBN 978-5-9916-
0808-4. - ISBN 978-5-9692-0962-6 : 10080.02 p.
Packun, A. A. TexHonorust MaTepuasoB MUKPO-, ONITO- U HAHOANIEKTPOHUKH. Y. 1
[TexcT] : yue6. mocodue / A. A. Packun , aBT. B. K. IIpokodnbes. - 2-e uzn. (311.). -
Mocksa : BUHOM. JlaGoparopust 3uanuii, 2012. - 166 c¢. ; ecth. - Pexum
noctyna: 9bC "Pykont". - Heorpanuu. goctymn. - ISBN 978-5-9963-1470-6 (4.
1). - ISBN 978-5-94774-913-7 : b. 1.
Enudanos, I. . ®usuka tBepioro tena [DneKTpoHHBIN pecypc] : yuel. mocodue
/ T. Y. Enudanos. - Mocksa : Jlans, 2011. - 288 c. : un. - (YueOHUKY 171 BY30B.
CnemmanbHas nurteparypa). - Pexxum nocryna: ObC "U3marenbctBo "Jlanp'". -
Heorpanuu. nocrym. - bubauorp.: c. 282-283. - ISBN 978-5-8114-1001-9
JlebeneB, A. . ®duszmka mnoIynpoBOAHMKOBBIX mpuOopoB [Tekcr] : [yueO.
nocobue] / A. . Jlebenen. - Mockpa : DUSMATIINUT, 2008. - 488 c. ; HeT. -
Pexum noctyna: 9bC "Pykont". - Heorpanuu. nocrym. - ISBN 978-5-9221-0995-
6 :b. 11

0) JlononHuTeNbHAS IUTEPATYpPa

l.

Bacunber A.H., Muxaiiniua B.B. BBenenue B CHEKTPOCKONHIO JIUAJICKTPUKOB
Yacte II. Bropuunsie mpoueccol: YueOHOe mocobue. - M.: YHuBepcuTeTckas

kaura, 2010. - 238 c¢. - Pexxum poctyna: ObC "Enunoe okno". - Heorpanuu.

Hoctyn

. ®umaués, A M. TsepnorenbHas ¢orodaeKkTpoHuka. DU3NUECKHE OCHOBBI
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[DnexTpoHHBIN pecypc]: yued. mocobue s CTy[. By30B, 00y4. IO HAIp. MOATOT.
200200 "Omnrorexnuka", 200600 "doronuka u onromHOpMaTUKa" W ONTHM.
cuerl. / A. M. ®unaués, U. U. Tayokun, M. A. TpuimieHkos. - 2-e u3a., UCHp. U
not. - OBK. - M. : ®usmarknura , 2007. - 384 c. - Pexum noctyna: DIeKTPOHHBIN
yuTanbHbINA 31 "bubmmotex". - ISBN 978-5-89155-154-1

3. Tumodeen, B. b. Ontuyeckass CreKTpOCKONUsI OOBEMHBIX MOIYNPOBOAHUKOB U
HAHOCTPYKTYp [OnekTponHHbli pecypc| / B. b. Tumodeen. - Mocksa : Jlanp",

2015. - Pexxum noctyna: ObC "UznarensctBo "Jlanp". - Heorpanud. goctym. -

ISBN 978-5-8114-1745-2 : b. 1.

B) IpOrpaMMHOE 00ecTIedeHHE

1. QTI-plot [TakeT ansa moctpoenus rpadukoB. Jlunenzus GPL
r) 0a3bl JaHHBIX, THPOPMALIMOHHO-CIIPABOYHbBIE U TTIOUCKOBBIE CUCTEMBbI:

1) uHTEpHET pecypchl B CBOOOAHOM J0CTyNe U Ha caiite UT'Y www.isu.ru

2) Caiir kadenps! sxciepumenTanbHoi usuku UI'Y  http://medphysics-irk.ru

(fepewo o P z/ﬁ/ﬁf
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9. MarepuaJibHO-TeXHH4YECKoe o0ecredeHue JUCIUIIMHBI (MOIYJIst):

ITepcoHanbHble KOMIBIOTEPHI (KOMIIBIOTEPHBIN KJIAcC), MYIBTUMEIUNHBIN
MIPOEKTOP, HOYTOYK, Y4EOHBIEC TOCOOMS

10. O6pa3oBaTe/ibHbIE TEXHOJIOTHH:

[Ipy OCBOEHMM IUCUUIUIMHBI HCIIONB3YIOTCS CIEAYIOIIUME COYETAaHHsI BUIOB
yueOHOi paboThl ¢ MeTogamMu U (opMaMu AKTUBU3ALMMU  IMO3HABATENILHOM
NEeSATEIbHOCTH OaKaldaBpOB JJisi JOCTHXKEHHS 3allJTAHUPOBAHHBIX  PE3YJIbTATOB
oOy4eHust 1 GOpMUPOBAHMS KOMIIETEHLMI: Ha JIEKIMOHHBIX 3aHATHSIX — TUCKYCCHH,
IT-metonpl, uHOUMBHIyaNbHOE oOOyueHHEe M OOydYeHHE Ha OCHOBE OIbITa; Ha
7a00paTOpHBIX 3aHATHSIX — JAUCKycCcHs, paboTa B KOMaHJe, HWHAUBUIYaJTbHOE
oOy4eHue, 00yuyeHUE Ha OCHOBE OIBITA, UCCIICAOBATEIbCKUI METO/.

JIns  [OCTHXKEHUST TIOCTABJICHHBIX IE€JE€H MpPENnoJaBaHMs IUCIUIUIMHBI
peanu3yroTcs CIEeAYIOIINe CPECTBA, CIIOCOOBI U OpPraHU3alMOHHBIE MEPOTIPUSATHSL:

- U3y4YEHUE TEOPETUYECKOr0 MaTrepuana AUCUUIUIMHBI Ha JIEKIHUSIX C
UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX U HUHTEPAKTUBHBIX TEXHOJIOTU;

- CaMOCTOATEJIbHOE HW3YYEHHE TEOPETUYECKOr0 MaTepuaia JUCLUUIUIMHBL C
ucrnoib3oBanreM HHTepHeT-pecypcoB, HHPOPMALMOHHBIX 0a3, METOAMYECKUX
pa3paboToK, CEeHAIbHON y4eOHOM U HayYHOH JIUTEepaTypHl;

- 3aKpeIUICHHE TEOPEeTUYECKOro MaTepuaia MpU TMPOBEIECHUU Ta00paTOPHBIX
3aHATUI C HKCIMOJNB30BAHUEM JEMOHCTPALIMOHHOTO W HamIsAHOTO (Tpaduueckoro)
MaTepHUAJIOB, CIELHAIBHON JINTEPATYPhl, BHINOIHEHUE NHANBUIYAIBHBIX 3aJaHHUI 1O

AUArHOCTHUKE IMPUPOAHBIX MUHEPAJIBbHBIX aCCOHHaHHﬁ.

11. Ouenounsbie cpeacrsa (OC):

B cooTrBercTBUU ¢ paboyveil MporpaMMoi TUCIUTUTHHBI OCYIIECTBISETCS TPU
PYOESKHBIX KOHTPOJIA.

11.1. OuleHOoUHBIE CpencTBa I BXOIHOTO KOHTPOIIS (MOTYT OBITh B BUE TECTOB
C 3aKPBITBIMH U OTKPBITHIMH BOIIPOCAMH).

B coctraB mepBoro KOHTpOJsi, KOTOphIE MPOBOAMUTCS B (popme cobecemoBaHUs
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BKJIFOYEHBI ~ BOIIPOCHI, MPOBEPSIONIME OCTATOYHBIE 3HAHUS  CTYJAEHTOB IO
JUCIUIUTMHAM IporpaMMbl 00ydeHus B OakanaBpuare. 3a MpaBUIIbHbIE OTBET CTYACHT
nonyyaer 1 Oamn. Ha ocHOBaHMM BXOJHOTO KOHTPOJIA OIpenessieTcsl HadaidbHas
cymma 6aiutoB cryaeHTta ot 40 no 50 6amios.

11.2. OmenouHble  cpencTBa  TEKyIIero  KOHTpoys (opmupyrorcs B
cooTBeTcTBUH € [lonoxkeHneM o 0auIbHO-PEUTHHIOBOM CHCTEME YHUBEPCUTETA.

Tekymui BTOPOM W TPETUHA KOHTPOJIb OCYILIECTBIISICTCA B BHUJAE KOHTPOJIBHBIX
pabotr. Comepxanue OaHKa KOHTPOJBHBIX BOIMPOCOB OMpPENEseTCS IEIsIMUA |
3aladyamMu paboyel mporpaMMbl TUCHUILITUHBI.

JUist  peanuzanvi  MOJOXKUTEIBHOW MOTHBAllMKM CTylI€HTa Ha oOy4yeHue,
MOCTAHOBKE M OpraHM3alM Ipoliecca CaMOooOpa30oBaHMs CTYIEHTAa BHEAPEHBI
AJIEMEHTHl MPOOJIEMHO-TIOMCKOBOM TEXHOJIOTMH OOYy4YeHHUs, KOTJa CTYIEHTY IpH
pEIIeHNN 3a7a4 HE MPUXOAUTCS BOCIPOU3BOIUTE, TO YTO OH CJIBIIIAT HA JICKIHUIX, a
NPUMEHSTh MOJTYYEHHbIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU JIJISl pEIICHUS] KOHKPETHOM
3amaun. Jlns JTUKBUAAIIMM BO3MOXHBIX KOH(IMKTHBIX CHUTyalluidi OrOBapUBAETCS
OanbHAs CTOMMOCTH BOmpoca uiau Tecta. [IpuBOmSTCS Tak ke YETKHE KPUTEPUU
NpaBUILHOCTH OTBETOB. OTBET HE NOKEH OBITh (POpMaibHBIM, OH O05i3aH OBIThH
nokazarenbHbIM. [Ipu TecTupoBaHnu O€3 KOMIBIOTEPA MO MOCTABICHHOMY BOMPOCY
HEOOXOMMO TIPHUBECTH TpeOyeMble aHaJUTHYECKHE BBIKIAAKH, Trpaduueckue
IOCTPOCHUSI M pPACYET YHMCJIOBBIX 3HAaueHM BeMMYMH. CHpaBeIJIUBBIM SIBIISETCS
KpUTEpUI: 3aJ]aHNE 3aCUUTHIBACTCS, €CIM OTBET JIOKA3aH U COBMAJAET C OXKHIAEMbIM
pe3yapTaToM. 3a peleHue KOHTPOIbHOU paboThl CTyneHTy Hauuchsercs ot 1 go 10
0amnoB. HeoOxonuMmas 115 3a4eTa 1o AMCLHUILUIMHE CyMMa OIpeAeseTcsl paBHOU 55
Oamam.

JlononmuuTenbHbie 0amibl (0T 1 10 5 6aIoB) CTYICHTHI MOTYYarOT 3a PEIIeHUe
Kelic-3a/1a4 BO BpeMsI CEMUHAPCKUX 3aHATUN U 00CYKIIEHUE 3a/1a4 U Keic-3a1ad st
CaMOCTOATENILHON paOOTHI.

B pesynbrarte u3yueHus TUCUUIIIUHBI CTYACHT JTOJKEH:

3HATb: OCHOBHBIC IIOHATHA, ITOHUMATb IIPOLECCBI, KOTOPBLIC IIPOUCXOOSAT B
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MOJTYPOBOHUKOBBIX (POTOMPUEMHHKAX U U3ITydaTeNsax

yMETb: T[IOHMMAaTh, HW3JaraTh W KPUTUYECKU aHAJIU3UPOBATh 0a30BYIO
obmedu3ndyeckyro WHOOPMAIINIO; HUCIIOIb30BaTh COBPEMEHHBIE (DOTONMPUEMHBIE H
U3JTy4Yalolie YCTPOUCTBA JIJIsl HAYYHBIX M MPOU3BOACTBEHHBIX 3a/1a4

BIaJeTh: MeToJaMH OOpaOOTKM U  aHaiM3a OJKCIEPUMEHTAIbHONH U
TEOPETUUECKOH pu3ndeckor HHPOpMAIIH.

11.3. O1nieHouHBIE CpEACTBA ISl IPOMEKYTOUHOM aTTecTanuu (B hopme

JK3aMEHa).

MarepuaJibl 1J151 IPOBeAeHUs TEKYIIEro U MPOMeKyTOYHOT0 KOHTPOJIsI 3HAHU I

CTYIE€HTOB:
Ne Bun xonTpOns Kontponupyemsie TeMbI (pa3aensl) Komnerenmum,
T\IT KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 Bxonnoit kouTposs | Tema 1 OIIK-1, TIK-5
KontponbHas Tema2 OIIK-1, ITK-5
pabora Nel
3 KontponbHas Tema 3, Tema 4 OIIK-1, TIK-5
pabota No2
4 Keiic 3agaun Tema 2, Tema 3, Tema 4, Tema 5 OIIK-1, TIK-5
5 Bomnpocsr k Tema 1, Tema 2, Tema 3, Tema 4, Tema 5 | OIIK-1, IIK-5
IK3aMEHY

IIpumepHbIe BONPOCHI 111 BXOAHOT0 KOHTPOJIA B (hpopMe codece10BaHUSA

L. Yro Takoe 3anpelieHHas 30Ha, C YEM CBSI3aHO €€ MOsBIICHUE B
MOJIYIPOBOAHUKAX U TUAIEKTPHUKAX?

2. VY Kakux MarepuanoB (IUAIEKTPUKH, MOITYIPOBOJIHUKH) IIIMPUHA
3aIpeIeHHON 30HbI 0oJbIIIe?

3. HaszoBure  ucnons3yemple B~ COBPEMEHHOM  NPOMBIIUIEHHOCTH
JUDJIEKTPUYECKUE MaTepuasbl U MIPUMEPHYIO IIUPUHY UX 3aIIPELICHHONW 30HBI

4. Yem 00ycnoBieHa IpOBOJUMOCTh MaTepUaIoB?

5. Urto Ttakoe nedekrtsl o HloTTku u mo dpenkento?
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6. KakoBa yacToTHasi 3aBUCUMOCTD IMPOBOANMOCTH.

7. MeTobl U3BMEPEHUN UMMUTAHCA.
8. YpOBHU TPOBOAUMOCTH MaTE€pUAJIOB
9. AKTHBHAasl, p€aKTUBHAS U KOMILUICKCHAsI TPOBOIMMOCTb.

JIeMOHCTPALlMOHHBIA BAPHMAHT KOHTPOJIbHOM padoTnl Nel

1. Kepamuueckuii (13 Marepuaia ¢ AUIIEKTPUUECKON TPOHUIIAEMOCThIO [
= 6 ) KoHAeHcaTop ObLI 3apsbkeH 10 HamnpsikeHus 10 kB, mociie yero uCTouHUK
HanpsHKeHUs! ObUT OTKIIIOYEH U KOHIeHcaTop ObLT OCTaBlieH pa3oMKHYTHIM. Yepes 10
MUH ObLTa U3MEpPEeHa Pa3HOCTh MOTEHIINAIOB MEXy 00KIaIKaMi KOHJIEHCATOPa; OHA
okazanack paBHoi 2500 B. Onpenenure yaenbHoe 00bEMHOE CONPOTUBIICHUE
KEpaMHUECKOTO Tu3JIeKTprKa. [lOBepXHOCTHOW yTeUKON MpU pacyeTe MpeHeOperure.

2. Nmerorcs 1Ba KOHAEHCATOPA CO CIEAYIOIINMU 3HAYEHUSIMU EMKOCTH U
TemmneparypHoro kodbduuuenra emxoctn: C;=2 Mx®; TK Ci=5-10"K"',C,=
8 Mx®; TKC 2 =-1*10" K" . PaccunraiiTe eMKOCTb M TeMIIepaTypHbIil KO3QGHIHEHT
€MKOCTH CUCTEMBI 3TUX KOHJEHCATOPOB: 1) MpH UX napauieIbHOM COSIUHEHUU U 2)

IIpH UX IOCJIACAOBATCIIBHOM COCANHCHUN

JleMOHCTPallMOHHBIM BAPUAHT KOHTPOJILHOM padoThI Ne2

1.1Inockuii KOHJIEHCATOP C paccTossHUEM Mexay oOknaakamu 40 MM paboTaer
non Harnpspbkennem 100 B gacrotoit 400 I'u. Ilmomanp kaxxaoi oOkmaaku paBHa 0,1
M2. OnpenenuTe eMKOCTh KOHJEHCATOpa U MOCTPOWTE rpadpuk pacupenesieHus] B HeM
noTteHuuana (¢, HaNpsHKEHHOCTU JJIEKTpUYeckoro mnoiuss E u  snekTpuyueckoro
cmetenus D (B GyHKIMU pacCTOSHUS OT OHOM M3 OOKJIAaI0K aHAJOTUYHO pHc. 3.47)
JUIA Tpex ciiydaeB: l) korma Bce NMPOCTPAHCTBO MEXAY OOKJIaJKaMM KOHJIEHcaTopa
3aII0JIHEHO BO3/1YXOM; 2) KOIZa OfHAa U3 OOKJIaJ0K MOKPBITA CIOEM IOJMKapOoHaTa

TOMIMHON 10 MM, Tak 4TO MEXAy MOJUKapOOHATOM M BTOPOMl OOKIIAJKOW OcTaeTcs
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BO3AyIIHBIM 3a30p 30 mM; 3) Korga BcCe NPOCTPAHCTBO MEXKIY OOKJIaIKaMu
3anojHeHo HedTIHbIM MaciioM. [Ipumure npubOIMKEHHO 3HAYEHUS OOBEMHOIO
VIETBHOTO  CONPOTUBIEHMM || W JUANEKTPUYECKOW MpoHMUIaeMoctu [,
COOTBETCTBEHHO: I BO3/1yXa 10" Om-Mm 1 1, nyist monmukapoonara 10 B OM-M 1 3,3,
U1 Maciia 10° OMMu 2,2.

2.Paccunraiite 3Hauenus tgll mpu yactotax 50 I'm u 50 x['m ans HedTsIHOTO
KOHJICHCATOPHOTO Macjia, HMEIOIIEro yAeIbHOE COMPOTUBIICHHE 10" Om-m wu

TURJIEKTPUYECKYIO IPOHUIAEMOCTD 2,2.

Bonpoch! 1 3a1aHUA K IK3aMeHYy

1) OcHOBHBIE TapaMeETPbl, XapAKTEPU3YIOIIHNE JEKTPONPOBOJHOCTD
TUBJIEKTPUKOB
2) MexaHu3Mbl 2IEKTPOIPOBOJHOCTH JUIEKTPUKOB
3) OcHOBHBIE TapaMeTPbl, XapAKTEPU3YIOIIME MOISIPU3ALUIO TH-
AIIEKTPHUKOB
4) MexaHU3MBbl OJIIPU3ALUU TUIIEKTPUKOB
5) Onexrpuyeckas UHIYKUUS U MOJISIPU30BAHHOCTD
6) usnekrpuyeckas NpOHULIAEMOCTh
7) Knaccudukanus MOAEIbHBIX IPEACTaBIEHUN 00 MHAYIIUPOBAaHHON
MOJIAPU3ALINH
8) DieKTpOHHAas ynpyras NoJspu3anus
9) WonHas ynpyras nojsipusanus
10) JlunmonbHas ynpyras noisipusanus
11) JlunonbHas nossipu3anusi, 00yCJIOBIE€HHAs TEIUIOBBIM JIBUKECHUEM
12) NonHas TerioBasi noJisipU3alius
13) DnexkTpoHHas 3IEKTPONPOBOAHOCTh
14) MloHHas 31eKTpOIPOBOIHOCTD AUAIEKTPUKOB

15) YacToTHast 3aBUCUMOCTb IPOBOJUMOCTH.
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16) Tanrenc yria AU3IEKTPUYECKUX MOTEPh

17) HdudnexTpudeckue NOTepU MPHU TEIIOBOM MOJISIPU3ALINU

18) Jlnsnexrpuyeckue NoTepH Mpyu ynpyrou noaspu3aluu

19) Hedextor o HlorTku u o OpeHKerto.

20) Crnexrp ummuTaHca (rogmorpadbl UMIIETAHCA).

21) Metoasl U3MEpEeHN I UMMHTAHCA.

22) Usmeputens ummutanca E7-20. CTpykTypHas cxema.

23) 3oHHas cxema u nmpoBoauMocThb LaFs;.

24) IlposBieHre TUIOJIBHBIX LIEHTPOB B CIIEKTPax UMMHUTAHCA,
IUAJIEKTPUYECKUX MIOTEPh, HIOHHBIX TOKOB TEPMOJAETIOJSPU3ALUHU, B ONTUYECKUX

CHEKTPax KpUCTAILIOB.

Pa3paboTuuk:

, : A.¢.-M.H., Pamxa6oB E.A.
(moxmuck) (3aHMMaeMast 10JKHOCTB) (MHUIMAITBL, (HhaMUITHS)

[Iporpamma paccmoTpeHa Ha 3aceanuu kadeapsl 001Iel U AIKCIEpUMEHTATILHOM

¢buzuxu UT'Y
«24» Mapra 2022 .

[Tporokon Ne 6
3aB. kadenpoit 4// n.¢.-m.H. [aBpuittok A.A.

HacTtosimmasi nporpaMMa He MOeT ObITh BOCIIPOM3BeIeHA HM B Kakoil (popMme Oe3

NpeABaApPUTEJILHOTO MHCHMEHHOI0  pa3pemieHusi Kadeapbl-pa3padoTyuka

NporpamMmmbl.

18



